T HERE ARE WELL-DOCUMENTED associations between posttraumatic stress disorder (PTSD) and intimate relationship problems, including relationship distress and aggression, 1 and studies demonstrate that the presence of PTSD symptoms in one partner is associated with caregiver burden and psychological distress in the other partner. 2 Although currently available individual psychotherapies for PTSD produce overall improvements in psychosocial functioning, these improvements are not specifically found in intimate relationship functioning. 3 Moreover, it has been shown that even when patients receive state-ofthe-art individual psychotherapy for the disorder, negative interpersonal relations predict worse treatment outcomes. 4, 5 Conjoint therapy is a form of psychotherapy involving 2 patients, usually intimate partners. Participants in the current investigation were all intimate couples; therefore, we refer to the intervention reported on in this article as a type of couple therapy. Uncontrolled trials of couple therapy for Author Affiliations are listed at the end of this article.
PTSD have shown improvements in overall PTSD symptoms and relationship satisfaction [6] [7] [8] and avoidance symptoms, 9 but these studies have not used appropriate methodological controls and included small samples that were not diverse with respect to type of trauma, race or ethnicity of the traumatized partner, or sexual orientation of the couple. Therefore, the goal of the present study was to conduct a randomized controlled trial of cognitive-behavioral conjoint therapy (CBCT) for PTSD, 10 a 15-session therapy designed to treat PTSD and its comorbid symptoms and enhance intimate relationships, in intimate couples in which one partner was diagnosed as having PTSD. Given the absence of conclusive findings that a couple therapy can simultaneously improve PTSD symptoms and relationship satisfaction, we followed recommendations for the development and testing of psychotherapies and used a wait-list control condition as an initial test of the efficacy and safety of CBCT. Waiting lists control for important threats to internal validity, including history and maturation, effects of instrumentation, effects of repeated testing, and statistical regression.
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METHODS
Participants
Forty intimate couples in which one partner met criteria for PTSD were enrolled across the 2 sites in Boston, Massachusetts (Department of Veterans Affairs outpatient hospital setting), and Toronto, Ontario, Canada (universitybased research center) during the study, which was conducted from 2008 to 2012. Each partner's PTSD diagnostic status was assessed by clinicianadministered semistructured interview (described below). Both partners had to be between 18 and 70 years old. Exclusion criteria for both partners included substance dependence (abuse allowed) not in remission for at least 3 months, current uncontrolled bipolar or psychotic disorder, imminent suicidality or homicidality, severe cognitive impairment, or severe intimate partner aggression in the past year. Participants were asked to refrain from receiving any other couple therapy or evidence-based individual therapy for PTSD during the study and, if taking psychotropic medications, to maintain a stabilized regimen for at least 2 months prior to study entry.
Measures
Diagnosis of PTSD and symptom severity were established with the Clinician-Administered PTSD Scale (CAPS), 12 a semistructured clinician interview consistent with the Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition, Text Revision) (DSM-IV-TR). 13 Posttraumatic stress disorder diagnostic status was based on meeting the DSM-IV-TR symptom cluster criteria (to be counted as a symptom, minimum frequency = 1 and intensity = 2) and a total CAPS severity score of 45 or higher.
14 Total CAPS symptom severity was the primary outcome. The range of scores on the CAPS is 0 to 136, with higher scores indicating greater PTSD symptom severity. A clinically significant change on the CAPS (ie, 10 points) has been previously established. 15 The Structured Clinical Interview for DSM-IV-Patient Version (SCID-P) 16 was used to determine exclusion criteria and to describe mental health diagnoses at study entry. All CAPS and SCID-P assessments were audiorecorded, and a random sample of 10% of each sites' administrations was evaluated by an independent doctoral-level clinical psychologist for reliability. The intraclass correlation 17 between the assessors' and independent assessment reliability monitor's CAPS ratings was excellent (0.99 for total score), and reliability for current and lifetime SCID-P diagnoses was excellent ( = 0.71-1.00) across all disorders except mood disorders, which was at the moderate level (=0.60).
The PTSD Checklist (PCL) 18 provided an additional measure of PTSD symptom severity. The PCL is a 17-item self-report measure of PTSD symptoms corresponding with those included in the DSM-IV-TR. The score range for the PCL is 17 to 85, with higher scores indicating greater PTSD symptom severity. Partners' ratings of their perception of the patients' symptoms were also obtained using the PCL. Patients completed the Beck Depression Inventory II (BDI; score range, 0-63), 19 the trait (score range, 10-40) and anger expression (score range, 0-72) subscales of the State-Trait Anger Expression Inventory, 20 and the state subscale of the State-Trait Anxiety Inventory (score range, 20-80). 21 Higher scores on all measures indicate greater symptom severity. Clinically significant changes on the PCL (ie, 5 points) and the BDI (ie, 5 points) have been previously established. 6, 11 The Dyadic Adjustment Scale (DAS) 22 is a 32-item self-report inventory (score range, 0-151) that was used to measure intimate relationship satisfaction according to each partner. A total score of 98 or higher was the criterion for relationship satisfaction. A clinically significant change on the DAS (ie, 10 points) has been previously established. 23 The Conflict Tactics ScaleRevised 24 was used to establish exclusion criteria related to severe aggression. Endorsement of any severe physically or sexually aggressive behavior as defined by the Conflict Tactics ScaleRevised in the past year (eg, punching, threatening with knife or gun) excluded couples from the study.
Procedures
Institutional review boards at each study site approved the protocol. Participants were recruited via clinician referral, media advertisement, and selfreferral from community postings (FIGURE). Potentially eligible couples were invited to an in-person meeting, during which they were given an overview of the study and reviewed the informed consent form. For those interested in participation, each member of the couple subsequently provided written informed consent and was assessed for the inclusion/exclusion criteria. To characterize the sample, participants self-identified race and eth-nicity by selecting 1 of the following categories: white (non-Hispanic), black, Hispanic, Asian or Pacific Islander, Native American, or other (specify).
Eligible couples were randomly assigned using a simple type of randomization to CBCT or the wait-list condition requiring them to wait for 3 months before receiving the treatment. The study biostatistician generated and implemented the randomization. Allocation results were concealed with separate sealed privacy envelopes that were opened when a couple was deemed eligible to participate. Participants were assessed on the following occasions: baseline, mid treatment (or after 4 weeks of waiting; median, 8 
Treatment and Treatment Fidelity Monitoring
Cognitive-behavioral conjoint therapy is a manualized intervention for PTSD delivered in a couple therapy format that is designed to simultaneously reduce PTSD and its comorbid symptoms and enhance relationship satisfaction. 10 The therapy consists of 15 sessions organized into 3 phases that build on one another and includes both in-and out-of-session exercises to increase skill acquisition and use. Therapy sessions were conducted on a twice-weekly basis for phases 1 and 2 whenever possible and weekly during phase 3.
Phase 1 of CBCT focuses on establishing the rationale for the therapy and establishing safety within the relationship. In session 1, couples are provided psychoeducation about the reciprocal influences of PTSD symptoms and relationship functioning, the rationale for the cognitive and behavioral treatment targets, and an overview of the course of therapy. Specific goals for improvements in PTSD and couple functioning are also set. At the end of the first session, the couple is instructed to catch each other doing nice things to promote positivity in their relationship and decrease selective attention to negativity. Each partner is also asked to complete the Trauma Impact Questions, a set of questions designed to elicit each partner's thoughts about how PTSD has affected their relationship and the perceived cause(s) of the COGNITIVE-BEHAVIORAL COUPLE THERAPY FOR PTSD traumatic event(s), as well as each partner's thoughts about oneself, his or her partner, and the world in general in the areas of trust, control, emotional closeness, and physical intimacy. In session 2, these responses are then shared aloud. The couple also is educated about how PTSD can contribute to a range of aggressive or withdrawing behaviors because of dysregulation in the fight-flight-freeze system. They learn strategies to facilitate a shared sense of safety, such as recognizing early warning signs of anger, slowed breathing, and time-out conflict management strategies, and they practice these skills in and out of session. In phase 2, the generalization of avoidance beyond specific trauma memories and reminders to avoidance of emotions and other internal states (ie, experiential avoidance), and its role in maintaining both PTSD and relationship problems, are taught. Enhanced dyadic communication is used as an antidote to PTSD-related emotional numbing and avoidance as well as a means of increasing emotional intimacy. In session 3, the couple uses the communication skill of reflective listening to begin generating a list of people, places, situations, and feelings that they have avoided as a couple as a result of PTSD. Starting in session 4 and continuing through the rest of the therapy, this "avoidance" list becomes their "approach" list, and ideographically programmed, in vivo approach assignments from the list are completed after each session in a graduated manner. Special attention is paid to the selection of in vivo approach activities that will address behavioral and experiential avoidance and concurrently double as shared rewarding activities for the couple.
Communication skills presented and practiced in each session build on each other over the next several sessions to help the couple identify and share their feelings and notice the way that their thoughts influence their feelings and behaviors. In session 6, the couple learns a dyadic cognitive intervention process that has the goal of collaboratively increasing flexibility in each partner's thinking and evaluating cognitions that maintain both PTSD and relationship problems. Each partner nominates thoughts that are subjected to this process to improve relationship satisfaction and PTSD symptoms. In session 7, the couple is taught problemsolving/decision-making skills to facilitate behavioral action based on more accurate perceptions of problems and decisions to be made.
The final phase of therapy capitalizes on the couple's improved communication skills and their developing propensity to approach rather than avoid by examining beliefs that they may each hold that contribute to PTSD symptoms and relationship problems. Discussions focus directly on the resolution of problematic appraisals of the trauma and then proceed to specific problematic core beliefs that maintain PTSD and relationship difficulties. These domains include trust, control, emotional closeness, and physical intimacy. The therapist guides the couple to investigate how trauma has influenced thoughts in each core area and to challenge any appraisals that influence individual and relationship functioning. Treatment culminates with a discussion of the potential for benefit finding and posttraumatic growth and ends with a review of gains made in therapy and challenges expected in the future.
Four therapists provided CBCT (2 treatment developers; 1 postdoctoral fellow; and 1 doctoral student). All therapists received ongoing group consultation and individual supervision throughout the study period. Therapy sessions were video-recorded for supervision and fidelity assessment. An expert clinician in CBCT who was independent of the study rated a random sample of 10% of the treatment sessions delivered for protocol adherence and therapist competence in delivering the specific, prescribed elements of that session. Adherence to the essential elements of the therapy was good, with 86% of these elements delivered. Competence in providing these treatment elements was very good, with an average rating of 6.52 (6=very good and 7=excellent).
Statistical Analyses
Power analysis was conducted using G*Power 3 25 and was based on the primary hypothesis that CBCT would result in significantly lower clinicianrated PTSD symptoms compared with a wait list in multilevel modeling. A Hedge g effect size estimate was used in the power analysis because it includes a correction for sample size and is therefore more appropriate to use with small samples. 26 The interpretation of g is similar to the interpretation of the Cohen d: 0.80 or greater is considered large, 0.50 to 0.79 is considered medium, and 0.20 to 0.49 is considered small. 27 A minimum effect size of g = 1.0 was expected based on prior uncontrolled studies of CBCT and the broader psychotherapy research for PTSD. 28 An effect size of g=1.0 represents an approximately 25-point improvement in total CAPS scores. Assuming the use of multilevel modeling, a more conservative effect of g=0.80, a conservative estimate of correlation between repeated administrations of the CAPS (ie, r=0.65), a conservative estimate of 20% measurement attrition, and a 2-tailed test with ␣ = .05, the sample of 40 couples (20 per condition) yielded power greater than 90% to find the expected effect.
Analyses were performed according to intention-to-treat principles. Thus, available data at each assessment for the entire sample were used in the multilevel models conducted using SAS software, version 9.2. 29 The primary outcome was the least-squares mean difference in clinician-rated PTSD symptoms, derived from these models (see below), from pretreatment to posttreatment compared between the CBCT and wait-list groups. The difference in these pretreatment to posttreatment differences was then tested with a between-group independent samples t test. The secondary outcomes were also evaluated with this method. Multilevel modeling was also conducted on each outcome, with condition, time, and the conditionϫtime interaction included in the model; random intercepts and slopes were estimated for each participant. Site effects were included as fixed effects in the original models for the primary outcomes, but because site was not a significant predictor, it was not retained in the final models.
We estimated clinical significance using change ratios and betweengroup effect sizes (g). Change ratios were calculated by dividing the change in the CBCT condition from pretreatment to posttreatment by the change in the wait-list condition over this period. Between-group effect sizes were calculated by subtracting the mean change from pretreatment to posttreatment in the wait-list group from the mean change in the CBCT group, dividing by the associated pooled standard deviation, and adjusting for small sample size. To examine maintenance of treatment gains in CBCT from posttreatment to 3-month follow-up, paired samples t tests were conducted. For these analyses, only completers were examined because of measurement attrition at this assessment for those who dropped out of treatment. Finally, clinically significant change criteria and diagnostic status for the primary outcomes (ie, loss of PTSD diagnosis per the CAPS; satisfied with relationship per the DAS) were also evaluated at each assessment.
RESULTS
TABLE 1
contains the characteristics of the sample within each condition at study entry. Fewer male partners were randomized to CBCT than to the wait list. Three same-sex female couples were randomized to CBCT, which accounted for this baseline difference in partner sex. There were several differences between sites. Compared with the Toronto site, the Boston site enrolled more partners with a lifetime history of substance use disorder (Boston, n = 11 [27 Individuals randomized to CBCT did not differ from individuals randomized to the wait list at baseline on the outcome variables, except that patients in CBCT had lower self-rated PTSD symptom severity relative to those on the wait list. There was no statistical difference in dropout rate by condition (CBCT, n = 6 [30%]; waitlist, n = 3 [15%]; P=.26). There was 1 serious adverse event of severe intimate aggression in the CBCT group. The couple did not disclose their history of severe physical aggression at intake, which would have precluded their inclusion in the study. The study team discontinued CBCT because one of the partners in this couple did not agree to identify intimate aggression as a necessary treatment target in therapy. No events were deemed study-related. TABLE 2 shows least-squares mean scores on primary and secondary outcome measures by condition, mean change scores from pretreatment to posttreatment, and within-group effect sizes for each group. Change ratios, mean change differences, and between-group effect sizes are shown in . In support of these results, multilevel modeling of the outcomes revealed the predicted timeϫcondition interaction for the primary outcome of clinician-rated PTSD symptom severity (t 37.5 =−3.09; P=.004) and for patient-reported relationship satisfaction (t 68.5 = 2.00; P = .049). The CBCT condition had a greater decline in PTSD symptoms and greater improvement in patient-reported relationship satisfaction over time compared with the wait list.
T h e s e c o n d a r y o u t c o m e s o f depression, general anxiety, and a n g e r e x p r e s s i o n s y m p t o m s improved more in CBCT relative to the wait list (Table 3) , and there were significant time ϫ condition interactions for these outcomes in the multilevel models: depression (t 40.7 =−2.87; P =.007), general anxiety ( t 4 4 = −2.62; P = .01), and anger expression (t 7 0 . 9 = −2.62; P = .01). Paired-sample t tests comparing outcome measures immediately after treatment with 3-month follow-up in those who received CBCT demonstrated that treatment gains were maintained at follow-up (CAPS mean change, −5.00 [95% CI, −14.36 to 4.36]; patient-reported DAS mean change, 2.64 [95% CI, −6.38 to 11.65]). TABLE 4 contains data regarding clinical status for PTSD and relationship satisfaction. At the end of treatment, 81% of those in CBCT had a clinically significant improvement in their PTSD symptoms and 81% no longer met criteria for PTSD, which was defined as not meeting DSM-IV-TR symptom criteria and a total score lower than 45 on the CAPS. Sixty-two percent of the CBCT patients reported a clinically significant improvement in their relationship satisfaction on the DAS and 100% were classified as satisfied in their relationship according to a DAS score of 98 or higher at the end of treatment.
COMMENT
This randomized controlled trial provides evidence for the efficacy of a couple therapy for the treatment of PTSD and comorbid symptoms, as well as enhancements in intimate relationship satisfaction. These improvements occurred in a sample of couples COGNITIVE-BEHAVIORAL COUPLE THERAPY FOR PTSD in which the patients varied with regard to sex, type of trauma experienced, and sexual orientation. The treatment effect size estimates found for PTSD and comorbid symptoms were comparable with or better than effects found for individual psychotherapies for PTSD. 28 In addition, patients reported enhancements in relationship satisfaction consistent with or better than prior trials of couple therapy with distressed couples and stronger than those found for interventions designed to enhance relationship functioning in nondistressed couples. 30 Treatment gains were maintained at 3-month uncontrolled follow-up.
The results of this trial were mostly consistent with prior uncontrolled studies of the therapy, with a few exceptions. We found little evidence of differences between CBCT and a wait list in partner-reported relationship satisfaction, and partners' ratings of PTSD symptom improvements were not as consistent with the clinicians' ratings. In contrast, prior research found partnerrated improvements in PTSD symptoms consistent with clinician-rated improvements and stronger effects for partner-rated relationship satisfaction. 6 These differences may be related to partners' relatively high levels of baseline satisfaction. Moreover, there were more female patients and male partners in this study compared with prior studies of veterans and a community sample. Research suggests sex differences in the association between partner health problems and relationship satisfaction 31 as well as PTSD treatment outcomes. 32 The more rigorous methods of the current randomized trial compared with prior studies, including controls for patient inclusion, treatment assignment, and blinded assessment, may also account for the different findings. Future trials should investigate these and other explanations.
Several limitations should be considered in interpreting and generalizing the current results. Consistent with recommendations regarding the devel- Abbreviations: CBCT, cognitive-behavioral conjoint therapy; PTSD, posttraumatic stress disorder. a Differences-in-differences change ratio is equal to change from pretreatment to posttreatment in CBCT condition divided by change from pretreatment to posttreatment in wait-list condition. The change ratio was calculated using least-squares means estimated from multilevel models. b Change difference represents the difference in the mean change from pretreatment to posttreatment between CBCT and wait-list conditions. Change difference calculated using least-squares means estimated from multilevel models. Confidence intervals calculated using standard errors from actual data. Abbreviations: CBCT, cognitive-behavioral conjoint therapy; PTSD, posttraumatic stress disorder. a All PTSD outcomes are defined based on the Clinician-Administered PTSD Scale, with diagnosis defined as meeting symptomlevel criteria per Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition, Text Revision) and total severity score Ն45; a clinically significant response represents a decrease from baseline of Ն10 points. Relationship outcomes defined based on the Dyadic Adjustment Scale; satisfied status defined as total score of Ն98; clinically significant response represents an increase from baseline of Ն10 points.
opmental sequence in testing psychotherapies, 11 we chose a wait-list comparison because of inconclusive evidence that couple therapy for PTSD could be an effective and safe option for treating PTSD and improving relationships. Although a wait list controls for many important threats to internal validity, 11 we cannot rule out the possibility that the differences between the conditions were due to more intense attention in CBCT vs the wait list. The wait list had contact with the study team only to schedule assessments and with the independent assessors only to conduct the outcome measures. Moreover, an uncontrolled follow-up assessment is a limitation but was necessary to provide treatment to the wait-list group as soon as possible. Future studies that compare CBCT with other established individual psychotherapies are needed. In addition, trials that determine if CBCT is more effective than general evidence-based couple therapy or a version of the current treatment without a historical trauma focus would also be helpful in determining whether addressing specific trauma memories is essential. Studies that test the boundaries of CBCT by applying it to nonintimate dyads in controlled trials will also be informative.
The current study's relatively small sample size limited our ability to detect some statistical or clinically important differences between CBCT and a wait list. For example, the lack of a statistically significant difference in the dropout rate across conditions (ie, the dropout rate for CBCT was twice that of the wait list) likely resulted from the small sample size. The sample size also limits investigation of factors that might moderate dropout or treatment outcome, such as comorbidity, type of trauma, and relationship characteristics. In addition, sample heterogeneity can increase generalizability but may mask important factors unique to a particular population (eg, survivors of a particular type of trauma) who may respond differently to the therapy. Larger trials that can investigate the role of baseline relationship functioning on PTSD, and relationship satisfaction outcomes are needed to facilitate treatmentmatching efforts and to determine the boundaries of CBCT's efficacy. In addition, it will be important to determine in future effectiveness trials if clinicians without specialized training in psychotherapy more generally or couple therapy more specifically can achieve similar results, given that the therapy was delivered under close supervision by the treatment developers in clinical research settings.
There is increasing recognition that intimate relationships play a potent role in recovery from PTSD, its comorbid symptoms, and the psychosocial impairments that accompany it. The current investigation demonstrated that CBCT produced improvements in clinician-rated PTSD symptoms and a range of comorbid symptoms, as well as patient-rated relationship satisfaction. Treatment effects for those who received the therapy were maintained at 3-month follow-up. Cognitive-behavioral conjoint therapy may be used to efficiently address individual and relational dimensions of traumatization and might be indicated for individuals with PTSD who have stable relationships and partners willing to engage in treatment with them.
